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4104 CATALYTIC FUNCTION OF NijAl INTERMETALLIC COMPOUND WITH 

RESPECT TO HYDROGEN MANUFACTURING REACTION FROM METHANOL 
(National Institute for Materials Science) OYa Xu, Satoshi Kameoka, Kyosuke Kishida, 
Masahiko Demura, An-pang Tsai, Toshiyuki Hirano 

With respect to hydrogen manufacturing reaction (methanol steam reforming, 
methanol decomposition reaction) from methanol, catalytic activity of Ni^Al intermetaUic 
compounds was examined. It was found that NisAl treated with alkaline leach was 
thermally stable and had better catalytic activity and selectivity than that of Ni catalyst 
with respect to methanol decomposition reaction. 

NisAl intermetaUic compound - Methanol decomposition reaction 

1. Foreword 

In recent years, importance of hydrogen as clean energy including fuel cells 
increases, so that a catalyst for manufacturing hydrogen in higher efficiency Is demanded. 
NljAl intermetaUic compound has good high-temperature mechanical characteristic 
property and oxidation resistance, whereby it is watched as a high-temperature structural 
material. On the other hand, NisAl contains a large amount of Ni which is widely used as 
a reactive catalyst for manufacturing industrial hydrogen, so that there is a possibiUty that 
NI3AI exhibits catalytic activity. The present study evaluates catalytic activity of NijAl in 
a reaction for manufacturing hydrogen from methanol (methanol decomposition reaction, 
methanol steam reforming). 

2. Experiment 

A NiaAl (composition: NI-24 at% Al) ingot was mechanlcaUy worked to prepare 
cut chips, and these chips were mechanlcaUy ground to obtain powders of 150 |un or less. 
The resulting NisAl powders were subjected to alkaU leaching In such that the NI3AI 
powders were immersed in 20 % NaOH aqueous solution to solve out Al at 65 to 70^C. 
An amount of Al solved out was measured in accordance with ICP emission spectral 
analysis. A specific surface area of the NiaAl powders was measured In accordance with 
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BET method. Evaluation of catalytic activity was made by the use of a fixed bed reactor 
of a flowing type under such condition that an amount of a catalyst applied was 0^ g, and 
a raw material was pure methanol or a mixed solution of methanol and water at respective 
reaction temperatures of 240 to 360*'C. The resulting products were analyzed by gas 
chromatography. Structural analysis was made in accordance with XRD, and surface 
observation was made by SEM* For comparison, a commercially available Raney nickel 
(Ni-50 wt% Al) was subjected to alkali leaching by the same manner as that described 
above, and evaluation of catalytic activity was made. 
3. Results and Consideration 
(1) Characterization of NisAl 

Table 1 shows measured results of specific surface areas in NiaAl and Raney-Ni 
before and after alkali leaching and after catalytic reaction of them. It is found that a 
specific surface area of NiyAl increases twice or more as a result of alkali leaching. As a 
result of ICP analysis, it is found that about 13.8 wt % of an Al content of NiaAl was solved 
out by alkali leaching. From these results, it may be considered that a Ni-rich layer was 
formed on a NijAl surface by means of alkali leaching, so that there was a diplophase 
structure of NiaAl and Ni. 



Sample 


Before leaching 


After leaching 


After reaction 


NisAl 


2.3 


5.1 


5.7 


Raney Ni 


1.8 


2.8 


1.8 



(2) Catalytic Activity of NijAl 

Evaluation of catalytic activity was made with respect to three types of samples, 
(1) NisAl with no alkali leaching, (2) NisAl with alkali leaching, and (3) Raney-Ni. In case 
of NiaAl, H2 and CO were principally produced at all the reaction temperatures, and 
catalytic activity was observed in methanol decomposition reaction. In case of Raney-Ni, 
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H2 and CO were principally produced at a low temperature of ZSO^'C or less, but an 
amount of production of CO2 and CII4 increased remarkably at a temperature of 280^C or 
more, whereby it was found that there arose methanation, and water-gas shift reaction. 
FIG. 1 is a result showing a rate of hydrogen production as a function of reaction 
temperature. It was found that NisAl exhibited a certain catalytic activity without 
accompanying alkali leaching, and its catalytic activity increased remarkably by applying 
alkali leaching. It became clear that NiaAl which was subjected to alkali leaching at a 
temperature of, particularly, 300*^C or more had higher catalytic activity and selectivity 
than that of Raney-Ni. 

FIG. 1: Measured results of rates of hydrogen production in methanol 
decomposition reaction of Ni3Al and Raney-Ni 
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